Suppression of lung tumor formation by the regulatory subunit of ribonucleotide reductase.
The nucleotide metabolism enzyme ribonucleotide reductase is composed of a regulatory subunit (RRM1) and a catalytic subunit (RRM2). The RRM1 locus has frequent loss of heterozygosity in lung cancers, ectopic expression of RRM1 suppresses proliferation of ras-transformed mouse fibroblasts, and high levels of RRM1 expression are associated with a significant survival benefit in patients with lung cancer. In RRM1 transgenic human lung and colon cancer cell lines, we observed induction of G(2) cell cycle arrest, apoptosis, and efficient DNA damage repair. We generated strains of RRM1 transgenic mice and found that carcinogen-induced lung tumor formation was significantly suppressed. The tumor suppression was more pronounced in strains with high levels of RRM1 expression than in those with low levels of expression. DNA damage repair capacity in transgenic animals was determined, and RRM1 transgenic animals repaired chemically induced DNA damage with greater efficiency than control animals. We conclude that the regulatory subunit of ribonucleotide reductase has tumor suppressor activity that is mediated through efficient DNA damage repair.